Phage H was isolated as a virulent phage on Pasteurella pestis and is currently used as a clinical test in the rapid identification of the causative agent of bubonic plague (2) . (The correct genus name for Pasteurella is now Yersinia. However for historical reasons we have chosen to retain the name Pasteurella in this report.) Molnar and Lawton (11) discovered that H would grow on female but not male strains of Escherichia coli and that H is morphologically and physiologically related to some of the other female-specific coliphages. Williams and Meynell (20) showed H and (II to be related because of their low efficiency of plating on certain F-derivatives of E. coli. We report here biochemical comparisons which demonstrate, on the macromolecular level, that phage H is nearly identical to the coliphage XII.
MATERIALS AND METHODS
Phage and bacterial strains. In all experiments, the bacterial host was E. coli B8.-/Tl (SY106).
Phage H stocks were obtained from M.P. Oeschger, who had received it from W. D. Lawton (11) , and from G. G. Meynell (20) . Because there are reported differences in various laboratory strains of XII, stocks of this phage were obtained from four sources: G. G. Meynell, who obtained it from R. Curtiss (20) (12) ; and from E. Wollman (21) through the good offices of B. Bachmann. This last II was in liquid suspension in a sealed ampoule dated 1953 . These strains will be called OIIM, fIIT (8) , hIIW (13) , and OIIP, respectively.
Propagation and assay of phage. E. coli SY106
was grown in TY broth (16 (1) . Labeling of early RNA. The growth medium was low phosphate medium (LPM) which is TG medium (5), supplemented with dephosphorylated 2% Casamino Acids. The latter component was prepared as follows: 1 ml of 1 M MgCl2, and then 1 ml of concentrated NH4OH were added to 100 ml of 10% Casamino Acids (Difco). The MgNH4PO4 precipitate which settled out was removed by filtration, and the filtrate was neutralized with concentrated HCl and then sterilized. Cells were grown in LPM at 30 C with shaking to a density of approximately 5 x 108 cells/ml, ultraviolet (UV)-irradiated to 3,600 ergs/mm2, and incubated at 30 C for an additional 10 min. Chloramphenicol was then added to 400 jig/ml, and 5 min later a 2-ml sample of cells was infected with phage at a multiplicity of 10. Three minutes after infection, 32PO4-3 was added to a final concentration of 100 uCi/ml. Ten [7] ) and boiled for 2 min prior to electrophoresis.
Gel electrophoresis of RNAs and proteins. The RNA samples were analyzed by electrophoresis in 2.5% acrylamide gels containing 0.5% agarose (17) in a slab gel apparatus that is a modification of the one described by Reid and Bieleski (14) . Forty-microliter samples of early RNA or 10-pliter samples of late RNA were layered into the sample wells. Electrophoresis was at 75 v for 2.5 to 3 hr. At the end of the run of the early RNAs, the upper glass plate of the gel apparatus was removed, and the wet gel slab, supported by the lower plate, was covered with plastic film (e. g., Handi-Wrap) and exposed to Xray film for one-half to several hours, depending on the sample. At the end of the run of the late RNA, the gel was dried, under vacuum over steam heat, and then was exposed to X-ray film for 1 to 5 days.
Proteins were analyzed by electrophoresis in 10 and 20% acrylamide gel slabs (16) , using the Tris-SDS system of Laemmli (7) . Ten-to twenty-microliter samples were applied per sample well in the stacking gel. Electrophoresis through the 10% gel slab was at 35 v for 14 hr; electrophoresis through the 20% gel slab was at 50 v in the stacking gel, and 100 v in the separating gel for a total of 12 hr. The gel slabs were dried under vacuum over steam heat, and contact autoradiographs were prepared by placing them with X-ray film for 4 days.
Construction of the heteroduplexes. Separated strands of XII DNA and H DNA were prepared by the method of Summers and Szybalski (19) as modified by Davis and Hyman (3) . The OII-H heteroduplexes were constructed from the separated strands as previously described (3) . In a few cases, the heteroduplexes were prepared starting with intact phage (Summers, Brunovskis, and Hyman, in press).
Electron microscopy. The heteroduplexes were mounted in the presence of formamide, which lowers the melting temperature (Tm) of DNA (10), and is used here to obtain denaturing conditions. The isodenaturing procedure has been described in detail (3) . The formamide concentrations in the spreading solution and hypophase used here were 30% and 5%, respectively, which yield final conditions equivalent to 39 C below the melting temperature of a 50% guanine plus cytosine DNA (Tm -39 C); also 75% and 45% were used, which give conditions equivalent to Tm -6 C. The electron microscope procedures were those of Davis, Simon, and Davidson (4 Fig. 3 . Again, the II patterns are identical; the nine reproducible bands which are seen in the II late RNA gels are also present in the H late RNA gel. These RNAs range in molecular weight, relative to the 16S, precursor 16S, and 23S ribosomal RNAs from uninfected cells, from about 0.5 x 106 daltons to greater than 2 x 106 daltons. The slight differences between the k11 and H gels which are present in the positions corresponding to precursor 16S ribosomal RNA and 23S ribosomal RNA are not seen reproducibly in other gels; it is possible, however, that they may represent minor RNA species.
Phage protein synthesis. Finally, l C-labeled, phage-coded proteins synthesized after XII or H infection were analyzed by electrophoresis in 10% and 20% polyacrylamide Tris-SDS gels. The 10% gel separates polypeptides by molecular weight in the range of about 20,000 daltons to 150,000 daltons (7); the 20% gel allows observation of polypeptides of molecular weights smaller than 20,000 (16) . Cells were irradiated with UV light prior to infection to eliminate host protein synthesis. Autoradiographs of the dried gels are shown in Fig. 4 (Fig. 4a) ; in the 50,000 dalton region, there is a band in the H pattern not found in the XII pattern (Fig.  4b) ; in the 20,000 dalton region, there is a band found in the 0II pattern and not in the H pattern (Fig. 4c) ; and in the 15,000 to 20,000 dalton region, there is a faint extra band in the H gel pattern (Fig. 4d) Williams and Meynell (20) , and Monner and Boman (12) , and the near identity of (II and H as reported here, the diff'erences observed by Molnar and Lawton could be the result of the method of' propagation of' the phage or the particular F+ strains used.
The techniques used in the present study will not detect most single base pair differences, or other small differences which can produce distinguishable biological characteristics. However, on the biochemical or macromolecular level, P. pestis phage H and coliphage (II are nearly identical. These observations question the prudency of using phage H in the clinical identif'ication of' P. pestis and support the view (15) that P. pestis is taxonomically related to the Enterobacteriaceae.
